Bowringia milbraedii agglutinin. Specificity of binding to early processing intermediates of asparagine-linked oligosaccharide and use as a marker of endoplasmic reticulum glycoproteins.
We have purified a protein with hemagglutinating activity from the seeds of a West African legume, Bowringia milbraedii. The purified protein, designated BMA, has a native Mr = 38,000 on gel filtration and a subunit size of Mr = 16,000 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis under reducing or nonreducing conditions. Hemagglutination was inhibited most effectively by Man alpha 1----2 linked sugars. Affinity chromatography of oligosaccharides on BMA-Sepharose showed that Man alpha 1----2Man alpha 1----2Man alpha 1----3Man beta 1----4GlcNAcol (where GlcNAcol is N-acetylglucosaminitol) and Man alpha 1----2Man alpha 1----3Man beta 1----4GlcNAcol were retarded on the column, whereas Man alpha 1----3Man beta 1----4GlcNAcol did not bind. Oligomannosidic-type glycans obtained by treatment of [3H] mannose-labeled baby hamster kidney cells with endo-beta-N-acetylglucosaminidase H bound more strongly to BMA-Sepharose and required 10 or 200 mM methyl-alpha-mannoside for elution. Oligosaccharides bearing the sequence Man alpha 1----2Man alpha 1----6Man alpha 1----6Man, i.e. Man9GlcNAc and certain isomers of Man8GlcNAc and Man7GlcNAc, bound more tightly than other Man8 GlcNAc and Man7GlcNAc isomers lacking this sequence. Man6GlcNAc and Man5GlcNAc were weakly bound. These results suggest that BMA binds preferentially to glycoproteins that are subjected to early steps of oligosaccharide processing in the endoplasmic reticulum but not to glycoproteins that are exposed to more extensive processing by Golgi mannosidases. Staining of permeabilized cells with BMA-chromophore conjugates revealed a reticular cytoplasmic pattern consistent with a preferential visualization of the endoplasmic reticulum. BMA staining was less evident in the juxtanuclear regions that were stained brightly with wheat germ agglutinin, a lectin that binds preferentially to sialylated glycoproteins located in Golgi compartments.